Significance of cardiovascular hypertrophy in the development and maintenance of hypertension.
The amplifier properties associated with the structural changes in the heart and resistance vessels in chronic hypertension together play a major role in maintaining the elevated blood pressure (BP) in chronic hypertension, which is greater than that of the initiating cause. In patients with primary hypertension, long-term antihypertensive drug therapy causes substantial regression of the structural changes, as assessed by normalization of the total peripheral resistance (including the nonautonomic component) and of the left ventricular (LV) mass. Reversal of LV hypertrophy (LVH) took considerably longer than reversal of the vascular changes and the more complete the reversal of LVH, the slower the rate of redevelopment of hypertension upon cessation of treatment. We observed no change in sympathetic activity or in renin-angiotensin-aldosterone levels during the redevelopment phase and we hypothesized that the cardiovascular amplifiers played a role in pathogenesis. This hypothesis was examined in spontaneously hypertensive rats (SHRs), where the vascular amplifier properties were developed substantially by 4 weeks of age, i.e., before the development of hypertension, whereas LVH occurred pari passu the rise in BP. When young SHRs were treated with enalapril for brief periods, there was almost complete long-term regression of vascular amplifier properties, but attenuation of LVH and hypertension were both smaller and more transient. In 4-week-old SHRs, complete abolition of sympathetic activity had a minimal effect on vascular amplifier properties, but affected LVH. Our findings suggest that LVH is as important in both the development and maintenance of hypertension as the structurally determined amplifier properties of the resistance vessels.